Disulfide bonds are necessary for structure and activity in Aspergillus ficuum phytase.
The function of disulfide bonds in Aspergillus ficuum phytase was elucidated by unfolding studies, using guanidinium hydrochloride (Gu.HCl) as denaturant. Although the enzyme is totally inactivated by 0.8 M Gu.HCl, at pH 5.0, the active conformation is instantaneously restored by 0.6 M Gu.HCl, at pH 5.0. Conditions which would permit refolding of phytase are completely negated by 10 mM beta-mercaptoethanol and causes its catalytic demise at pH 7.5. Assay of free thiols using Ellman's reagent indicates that none of the thiols in the ten cysteines in phytase are free; five disulfide bonds were predicted for the enzyme. Sequence comparison of mold phytases and yeast acid phosphatases indicates four conserved cysteines. Thus, disulfide bonds play an important role in the folding of fungal phytase; any perturbation of the process of its formation causes an altered three-dimensional structure that is inconsistent with catalytic activity.